by O'Neil [7] using kinetic description of the plasma. In parallel, Stix [8] studied also the linear case as an initial value problem using particle dynamics. In the present work we extend the theory of Stix in the nonlinear case using a wavelet representation of particle dynamics so that the transition from linear to nonlinear regime is manifested.
extend the theory of Stix in the nonlinear case using a wavelet representation of particle dynamics so that the transition from linear to nonlinear regime is manifested. of the amplitude expansion of the force exerted on a particle
where 
Detailed calculations [9] 
is the phase mixing time.
The force per unit volume exerted on a plasma by a stationary EPW is obtained by averaging the force (3) acting on each plasma particle over initial conditions ) , ( x .
For a homogenous plasma only even power terms remain non-zero after space averaging over wavelength k l 2 so that the above force depends only on the irreducible wavelets
,…Up to fourth order we have
where k u / is the plasma fluid velocity in the wave frame. Introducing next
and
where explicitly
are normalized wavelets [9] that become -functions for o t t , we get 
Substituting Eqs. (9); into Eq. (8) we find in the wave frame:
Thus in the plasma frame the energy rate simplifies as follows 
where , are independent of x . Taking the space average of by an oscillatory decay.
In conclusion, the wavelet representation of the solution of the equations of motion provides a new framework for the evaluation of macroscopic variables in the theory of waveplasma interactions and in particular the nonlinear problem is reduced to the determination of a universal function ) ( M which is independent of the velocity distribution.
